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Osteoporosis often accompanies advanced frailty
and any fragility fracture in this population is
likely to have a profound impact on quality of 
life and may lead to permanent disability and 
even premature death. The multidimensional
aspects of osteoporosis require a multidisciplinary 
integrated approach, including environmental,
lifestyle, dietary and pharmacological interven-
tions. Risk factors that have been identified are
discussed, together with evidence-based recom-
mendations for the prevention and management
of osteoporosis in the frail elderly. 
Frailty 
Physiological reserve is often limited as people 
age. The progressive restriction of homeostatic
reserve that is seen in all organ systems with 
ageing makes older people more vulnerable to 
relatively minor pathological conditions and is
thought to underpin the syndrome of frailty. More
advanced stages of frailty are associated with 
muscle weakness and increasing disability. Lower
levels of frailty, while not disabling, may make
individuals prone to future adverse health out-
comes. Therefore, frailty mirrors the process of
18 MedicineToday  November 2010, Volume 11, Number 11
MedicineToday PEER REVIEWED ARTICLE POINTS: 2 CPD/2 PDP
CARYL A. NOWSON
DipNutDiet, BSc, PhD
LEON FLICKER 
MB BS, GDipEpid, PhD, FRACP
MARIA A. FIATARONE
SINGH MD, FRACP
On behalf of the Medical
and Scientific Committee
of Osteoporosis Australia
Professor Nowson is Chair of
Nutrition and Ageing in the
Centre for Physical Activity 
and Nutrition Research, School 
of Exercise and Nutrition
Sciences at Deakin University,
Melbourne, Vic. 
Professor Flicker is Director of
the Western Australian Centre
for Health & Ageing, WAIMR,
University of Western Australia,
and Geriatrician at Royal Perth
Hospital, Perth, WA. 
Professor Fiatarone Singh is
Professor, Discipline of Exercise
and Sports Science and John
Sutton Chair of Exercise and
Sport Science in the Faculty 
of Health Sciences at the
University of Sydney, Sydney,
NSW.
Osteoporosis
in frail older people
Frail older people have increased risks of osteoporosis, falling and fracture. Treatment
approaches include strategies aiming to decrease the risk of subsequent fracture and
minimise the escalation of frailty.
• Frail older people have reduced physiological reserves, often in multiple systems, and
advanced stages are marked by reduced mobility and quality of life and increased
mortality. Osteoporosis often accompanies advanced frailty and the loss of bone tissue
and propensity to fracture may be considered frailty of the skeletal system.
• Frailty, insufficient physical activity, weight loss and low protein intake are associated with
increased risk of osteoporosis, falling and fracture.
• Treatment of frail older people with osteoporosis aims to decrease the risk of subsequent
fracture and minimise the escalation of frailty. Pharmacological options for reduction of
fracture risk include bisphosphonates, strontium ranelate and teriparatide. 
• Nonpharmacological strategies that can be applied almost universally to reduce frailty
and falls risk include progressive resistance training, balance training, hip protectors, a
nutritionally adequate diet, smoking cessation, moderation of alcohol intake and
therapies for depression.
• The most robust results are achieved with centre-based exercise programs, and these
programs are the best option for complicated and high-risk individuals. Appropriate
home or community exercise programs can be carried out, with instruction and ongoing
monitoring, if severe frailty and cognitive impairment are not present.1,2 
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osteoporosis, where loss of bone tissue and the
accompanying micro-architectural tissue pathol-
ogy does not cause any morbidity until a fracture
takes place. 
Between 6% and 25% of free-living individuals
aged 65 years and older may be considered frail.
The proportion increases to about 25 to 40% in
those aged 80 years and above.3
Frailty is complex, is not clearly defined, and is
frequently accompanied by a number of comor-
bidities. One common classification of frailty 
is characterised by the presence of three of the 
following five features: 4
• unintentional weight loss
• self-reported exhaustion
• weakness
• slow walking speed
• low physical activity. 
Frail individuals often have a slow and unsteady
gait, and are more likely to experience impaired
cognition and depression and die earlier. Sarcope-
nia and osteopenia, with an increased suscep -
tibility to fracture, are common features of
advanced frailty.5 A post-inflammatory process
and a rise in inflammatory catabolic cytokines
seem to accompany the development of frailty in
the elderly, potentially via effects on muscle mass
and bone density.6 Thus, the syndrome of osteo-
porotic frailty may be seen as an increased risk 
for falling, superimposed on a predisposition to
injury of soft tissue or bone; one without the other
may be insufficient to result in a fragility fracture.
Pathological changes such as microfractures occur
due to senescence of cellular signalling pathways,
weakening the bone prior to sustaining an overt
fracture.7 Alternatively, with ageing and inactivity
the diameter of long bones may enlarge and the
cortices thin, resulting in maintenance of bone
strength at the expense of the propensity to frac-
ture on sideways impact.8
Frailty and fracture
In Australia, the most prevalent risk factors for
hip fracture have been found to be low bone
mineral density (BMD), postural instability
and/or quadriceps weakness, a history of falls and
prior fracture.9
People in residential care are especially at risk
for osteoporotic fractures, with reported preva-
lence of osteoporosis and/or fragility fractures in
the order of 85.8% for institutionalised women
over 85 years of age.10 This population is parti -
cularly at risk because of impaired mobility, 
inactivity, cognitive impairment, polypharmacy
and use of psychotropic medications as part of
polypharmacy, poor nutrition and limited sun
exposure, all of which are risk factors for fragility
fracture. 
Previous reports have shown that osteoporosis
is underdiagnosed and not adequately treated in
residential care. For example, in the USA only
55% of women with osteoporosis were receiving
Frail older people are likely to have osteoporosis and to be at increased risk
of falls and fractures. The multidimensional aspects of osteoporosis require a
multidisciplinary integrated approach, including environmental, lifestyle,
dietary and pharmacological interventions.
© CHRISTY KRAMES 2010
Osteoporosis in frail older people
Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2010.
Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2009.
Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2008.
Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2007.
Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2006.
Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2005.
Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2004.
Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2003.
Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2002.
Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2001.
Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2000.
20 MedicineToday  November 2010, Volume 11, Number 11
Osteoporosis in frail older people
continued 
calcium and only 42% were receiving vit-
amin D in a long-term care establish-
ment, and in aged care facilities in
Sydney, only 10.3% received vitamin D
supplementation.11,12
Obesity, body weight and
weight loss 
Weight loss in older people, even when
‘intentional’, is associated with increased
mortality, and is one of the characteristics
of frailty.13 In those over the age of 75
years, being overweight confers some sur-
vival benefit, with reduced mortality.14
Weight loss in these people could be
detrimental.15 Low body weight is associ-
ated with poor physical function, disabil-
ity and poor muscle strength.16,17 Being
underweight is also associated with
increased mortality, increased risk of hip
fracture and reduced mobility. 
Weight loss in older people is com-
monly characterised by loss of muscle
mass and muscle strength, which defines
age-related sarcopenia.18 The pathophy -
siology of sarcopenia in the elderly is 
complex. Muscle mass decrease is directly
responsible for functional impairment,
with loss of strength, balance and aerobic
capacity, increased likelihood of falls 
and loss of inde pendence. An inadequate
intake of energy and protein will contri -
bute to loss of muscle and function, and
there are considerable overlaps between
cachexia and sarcopenia in older patients.19 
In frail elders, the combination of sar-
copenia and obesity, termed ‘sarcopenic
obesity’ or masked sarcopenia, can co-exist
with undernutrition. These two condi-
tions may potentiate each other to impair
physical function and increase risk of
injurious falls, morbidity and mortality. 
Other dietary factors may impact on
loss of muscle mass and function, in par-
ticular vitamin D. Low serum vitamin D
levels have also been linked with lower
walking speeds, particularly in fast-pace
walking,20 and also with cognitive impair-
ment and depressive symptoms, both of
which are risk factors for hip fracture and
frailty. Older adults with hip fracture
commonly present with sarcopenia
and/or sarcopenic obesity and vitamin D
deficiency.21 Furthermore, muscle weak-
ness, undernutrition and low vitamin D 
levels predict recurrent injurious falls.22
Role of nutrition in prevention
of osteoporosis
Low muscle mass, low energy expendi-
ture and reduced physical activity con-
tribute to the poor appetite in many frail
individuals. The poor appetite usually
results in inadequate intakes of both
macro and micronutrients. Weight loss
occurs when there is an inadequate energy
intake, and this results in loss of lean 
tissue (muscle and bone) as well as loss of
fat. The loss of lean tissue contributes to
reduced physical activity, and when this
inactivity is accompanied by the stress of
disease, the rate of muscle protein catabo-
lism can increase several fold.23 Protein
requirements are increased by about 20%
in older people, and adequate protein 
is important in minimising bone loss 
and facilitating calcium absorption.24 For
example, supplementation with a high
protein drink after hip fracture has been
found to reduce bone loss and the length
of hospitalisation.25
By contrast, there is a reduction in
energy requirements with increasing age
because of reduced basal metabolic rate
(BMR), reduced lean mass and reduced
levels of physical activity. As age increases,
there is an increased requirement for sev-
eral nutrients in addition to protein,
including calcium, riboflavin (vitamin
B2), vitamin B6 and vitamin D. Accord-
ingly, it is difficult for older people who
are consuming relatively low energy diets
or making poor dietary choices with low
nutrient density to meet their nutrient
requirements from food.26 One large lon-
gitudinal study found that a low intake of
more than three nutrients (poor nutri-
tional score) was significantly associated
with frailty, independent of energy intake
and other potential confounders.27 
The ability to meet dietary require-
ments for older people may be further
compromised by drug–nutrient inter -
actions or by the presence of chronic 
diseases that affect absorption, trans-
portation, metabolism and excretion 
of essential nutrients. The ageing gastro -
intestinal tract becomes less efficient
in absorbing vitamin B12, vitamin D, cal-
cium and iron,26 and nonthiazide diuretics 
can result in urinary losses of potassium,
calcium and magnesium. People in resi-
dential care facilities are particularly at
risk of malnutrition, with the prevalence
of malnutrition estimated to be between
10 and 50% of residents, depending on
the survey methodology.28,29 In an Aus-
tralian sample population in residential
care, 46% of residents had low serum
zinc (below 10.7 µmol/L) and only 7% of 
residents did not have a deficiency or
insufficiency of at least one of body weight,
serum 25-hydroxyvitamin D, albumin,
folate, vitamin B12 or zinc.
30
Common medical conditions associ-
ated with ageing, environmental issues
relating to access to food and cooking
facilities, social isolation and low income
can further exacerbate nutritional prob-
lems in both community and institutional
settings. Chronic diseases can also be
associated (causally or consequentially)
with reduced appetite, difficulties in self-
feeding, poor mobility, dementia and
depression.31-34 Depression is common in
older people and although reported preva-
lence rates of depression vary, an average
prevalence of 13.5% has been estimated
for all clinically relevant depressive syn-
dromes, with higher prevalence rates for
women and among older people living
under adverse socioeconomic circum-
stances.35 Notably, depression is the most
commonly diagnosed cause of weight loss
in older persons.34
Vitamin D
Vitamin D insufficiency or deficiency 
is highest in the elderly and those who 
are housebound, hospitalised or in 
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residential care, with vitamin D defi-
ciency rates ranging from 45 to 75%.22,36,37
Vitamin D synthesis in the skin in
response to sunlight exposure decreases
with age.38 Also, many frail older people
are confined indoors most of the time.
Apart from the well-recognised role of
vitamin D in maintenance of skeletal
health, reduced vitamin D status has been
associated with cognitive impairment,39
which has been related to gait control 
in older adults increasing risk of falls 
and thereby fractures. Cross-sectionally,
vitamin D deficiency is associated with
impaired neuromuscular function and
possibly impaired balance but this is not a
consistent finding.40,41
It is not possible to meet vitamin D
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Strategies for preventing falls, disability and fractures in frail older people
Lifestyle strategies 
• Encourage being active every day and participation in weight-
bearing, weight-lifting and balance-enhancing activities. 
– Progressive resistance training: two to three days per week,
centre-based if possible. Although some older people may not
be able to access centre-based programs, many home-based
programs can be carried out with minimal equipment after
appropriate instruction.1,2
– Balance training: activities that challenge and thereby
improve static and dynamic balance can be carried out at 
home or under supervision (recommended until safety and
competence is demonstrated). Examples of such activities are
standing on one leg, moving to the limits of sway, reducing
hand support and visual input, tandem walking, sideways
walking and maintaining balance on a compliant or moving
surface. 
– High impact exercise: high impact activities such as jumping
are appropriate for individuals without limiting arthritis or acute
fracture.
– Low intensity physical activity: although available and often
feasible for frail older people, walking and seated callisthenics
have not been shown to be specifically beneficial for bone
health or fracture risk reduction. These activities do, however,
have some benefits compared with inactivity. 
• Encourage maintenance of body weight within a healthy weight
range.
– If BMI is below 18, aim to increase body weight.
– If BMI is 20 or higher, maintain body weight.
– Referral to a dietitian is recommended to increase body
weight because it is very difficult for frail older people to gain
weight. High-energy fluid supplements need to be used
appropriately to ensure they do not displace food. Resistance
training is anabolic and has been shown to improve nutritional
intake and status and complements dietary interventions. 
• Encourage a nutritionally adequate diet, with sufficient calcium,
energy and protein. Provide vitamin D supplementation if required. 
– Maintain adequate dietary calcium intake, i.e. between 
1100 and 2500mg a day. This is equivalent to at least three
cups/serves of milk or two cups of calcium-fortified milk each
day. If this intake is not possible then calcium supplements
should be used to achieve an intake of at least 1100mg/day.
– Maintain adequate dietary protein intake, i.e. at least 1.6 g
protein per kg of body weight each day.
– Consume a diet based on a wide variety of foods rich in
nutrients, including vitamins and minerals, e.g. fruits and
vegetables, fish, chicken, red meat and polyunsaturated and
monounsaturated fats. 
– Maintain adequate vitamin D status, i.e. 25-hydroxyvitamin D
levels of at least 50 nmol/L. Although epidemiological evidence
indicates that higher levels may be beneficial, there are no
randomised controlled trials as yet to confirm the health
benefits of maintaining higher serum levels. Most people will 
not have sufficient sun exposure to maintain adequate vitamin
D levels and will require vitamin D supplementation (1000 IU 
per day cholecalciferol) as few foods contain vitamin D. 
• Encourage smoking cessation and moderation of alcohol
intake.
Environmental and medical strategies
• Test for vitamin D deficiency in high risk older people and
provide supplements if required.
• Minimise environmental hazards for falls. 
• Encourage participation in group activities centred around
physical activity and the enjoyment of eating.
• Use nonpharmacological strategies to reduce depression, i.e.
counselling, exercise, cognitive behavioural therapy.
Pharmacological treatment with antidepressive agents is also
an option, although sedation should be avoided.
• Ensure access of older people to retail food outlets, cooking
facilities and community support schemes, as required.
• Encourage use of hip protectors. They are effective if worn, but
compliance in the community is poor.
• Prescribe specific pharmacological agents to reduce risk of
further fractures. Options include bisphosphonates, strontium
ranelate and teriparatide. There is substantial evidence of
fracture reduction in people over the age of 75 years with use of
these medications, although not necessarily in frail older people
with comorbidities.
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requirements from food sources, as 
few foods contain vitamin D. Vitamin D
supplementation (in combination with
calcium supplementation) has been
found to be effective in reducing rates of
falls and fractures, particularly in the frail
older group.36,42-44 Vitamin D treatment
after hip fracture has recently been shown
to reduce complications leading to hospi-
tal readmission.45
The recommended daily dose of vita-
min D to reduce fracture risk is at least
1000 IU (25 µg) of cholecalciferol.46 Vita-
min D supplements are well tolerated.
Larger dose supplements, which need 
to be taken less frequently, are effective
and represent a lower patient burden, but
are not readily available in Australia.47 A
recent study, however, has shown that
very large doses (500,000 IU) given annu-
ally appear to have adverse effects.48
Calcium
There is a reduction in calcium absorp-
tion with age.49 It is difficult for older frail
people with reduced energy intakes to
consume the recommended intake of 
calcium from dietary sources. For women
over the age of 50 years and men over the
age of 70 years the Estimated Average
Requirement is 1100mg of calcium a day,
and the Recommended Dietary Intake is
1300mg a day.24 To achieve this intake at
least three to four serves of dairy products
(three to four glasses of milk a day) would
be required, which is not possible for
many frail older people. 
The range of calcium fortified prod-
ucts now available in Australia may assist
people who are unable to consume the
recommended quantity of dairy products
required to meet calcium requirements.
Foods in this range include orange juice,
bread and milk. 
If adequate calcium cannot be achieved
from dietary sources, calcium supplements
(combined with vitamin D supplements)
are recommended. Calcium supplemen-
tation has been found to reduce rates 
of fractures, particularly in people who
are elderly, in residential care or have low
calcium intakes.50 However, compliance
with calcium supplements is poor in the
long term because of gastrointestinal 
side effects and difficulties in swallowing
tablets. Although an increased risk of 
cardiovascular disease has been reported
with calcium supplementation,51 this 
is not a consistent finding and calcium
supplementation is recommended for
older frail people who have calcium
intakes much lower than the recom-
mended intakes. 
Frailty and falls
Most (more than 90%) nonvertebral
fractures are preceded by a fall. Recurrent
falls are a manifestation of increasing
frailty. Increasing frailty affects balance,
dynamic postural control and locomotion
until a threshold is reached and relatively
minor external perturbations result in 
a fall. If left untreated, such a falls risk 
can result in increasing curtailment of 
the activities of daily life, cumulating in 
further weakness and frailty. 
Falls are common and occur in one-
third of women and one-fifth of men
over the age of 70 years. The common
diseases of old people, such as dementia,
osteoarthritis and stroke, increase the 
risk of both frailty and falls. Older age,
congestive heart failure, poorer quality of
life and poorer nutritional status have
recently been identified as independent
risk factors for recurrent and injurious
falls among people with a previous hip
fracture.26 The risk of falls can be reduced 
by decreasing the number of environ-
mental hazards, correcting visual deficits,
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Figure 1. Hip extension is one of many resistance training exercises that can be carried out
by patients with osteoporosis. Centre-based exercise programs generally give better results
than home- or community-based exercise programs. 
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reducing the number of medications
(including psychoactive medications),
adopting an exercise program with 
the goals of increasing strength and 
balance, and reducing the dose of psy-
choactive medications (see the box on
page 22).52,53
Progressive resistance training (PRT)
may be beneficial in older people by
increasing strength (it has to be pro gressive
in the sense of getting progressively harder
to continue to improve bone health).54
This type of resistance, or strength, train-
ing is intended for both the fit and the
frail elderly, and has successfully been
carried out in home settings with minimal
equipment and minimal supervision after
appropriate instruction.1,2 The most robust
results, however, are achieved with centre-
based exercise programs, and these pro-
grams are the best options for high-risk
individuals (Figure 1). There are some
community-based exercise programs that
include PRT for seniors, but many more
are needed. Modifications needed for
home-based programs involve altering
the level of supervision, the need for
seated versus standing postures, the type
of equipment and the use of low-impact
modes of implementation. 
Balance training exercises such as
standing on one leg, tandem walking
(heel-to-toe walking) and sideways walk-
ing improve balance and mobility and
reduce fear of falling (Figure 2). Like
PRT, balance training can be carried out
in the home or as part of a centre-based
program. 
Although the evidence for reduction
of subsequent falls using these interven-
tions is strong, achieving widespread
translation into services and the commu-
nity generally have been difficult. More-
over, they have not been shown to reduce
fracture risk in the community, it is not
clear if they are effective for hospital 
inpatients and the evidence for effective-
ness in residents in aged care facilities is
mixed.55 At the present time, best practice
interventions are not consistently deliv-
ered to community dwelling older people
at the highest risk, and few programs are
delivered to those at lower risk.56 Inter-
ventions need to be tailored to account
for medical comorbidities such as the
reduced cardiorespiratory reserve associ-
ated with cardiac and respiratory condi-
tions; this generally can be achieved.1,2
Pharmacotherapy
As with every disease, any modifiable risk
factors for osteoporosis and frailty should
be sought and treated appropriately. 
Diseases that may cause osteoporosis 
(e.g. thyrotoxicosis) should be treated,
and the use of medications known to
increase the risk of osteoporosis (e.g.
cortico steroids) should be minimised to
the lowest dose clinically required. Older
frail people are at increased risk of treat-
ment side effects, and before embarking
on treatment consideration should be
given to the patient’s life expectancy, 
ability to comply with therapy (particu-
larly in view of cognitive impairment) and
other comorbidities that might increase
the risk of therapy (e.g. oeso phageal reflux
and bisphos phonate therapy). 
Besides calcium and vitamin D sup-
plements, specific pharmacotherapy
options for osteoporosis in frail older
patients include hormone therapy (HT),
bisphosphonates, selective oestrogen
receptor modulating drugs (SERMs; 
e.g. raloxifene), strontium ranelate and
teriparatide. HT is now rarely used in
women of advanced years since a large
randomised trial demonstrated an overall
increase in risks compared with benefits,
although there was no evidence of any
adverse effect on mortality outcome.57
Treatment in this population must be
guided by the existing evidence, a patient’s
preference and capacity for compliance,
the risk of adverse events and cost.
Unfortunately none of these agents have
been evaluated specifically in frail older
people. Alendronate, risedronate and
strontium ranelate have been tested in
large numbers of older people, including
those over the age of 80 years, for sev-
eral years of treatment. Teripara tide has
been assessed for a shorter period than
the other agents.58 Zoledronic acid has
been evaluated in older people after hip
fractures, a group of patients very likely to
have moderate to severe levels of frailty.59
It is important to correct calcium and 
vitamin D deficiencies in these patients
before the administration of bisphospho-
nates, especially zoledro nic acid, because
they are at high risk of osteomalacia. 
It seems likely that there are potential
benefits from fracture reduction for those
frail older people at high risk of subse-
quent fracture, but these benefits must be
balanced by an increased risk of adverse
events. Monitoring of treatment efficacy
should be individualised. BMD remea-
surement should be considered if it will
influence ongoing management, noting
that hip dual energy x-ray absorptiometry
(DXA) may be more useful than spinal
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Figure 2. Balance enhancing exercises
such as tandem or heel-to-toe walking can
reduce the risk of falling.
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DXA in older people as the results of 
the latter may be artefactually elevated
because of spinal fractures and osteo -
arthritis. Patients with recurrent fractures
should, after secon dary causes have been
excluded, be re-evaluated for pharmaco -
therapy adherence difficulties, falls risk
assessment and prevention strategies.
Recommendations 
A low level of exercise, a tendency to fall
and low protein intake tend to cluster 
in very frail older people. Exercise can
help in preserving and increasing muscle 
mass and strength, as well as increasing
appetite.54 Appropriate nutrition, particu-
larly adequate energy, protein and cal-
cium, and maintaining adequate vitamin
D status should be recommended for all
people to help minimise frailty. These
strategies are also beneficial in treating
frailty when combined with treatment of
any underlying diseases, particularly
depressive illness. 
Progressive resistance training appears
to be possible for many elderly individu-
als.60 Resistance training increases bone
and muscle mass and strength, and
appears to ameliorate or reverse impor-
tant physical and psychological aspects 
of frailty, including depression and low
self-efficacy.5 Balance exercises may also
have a role in reducing falls risk.61 In older 
people, evidence suggests that increased
dietary protein combined with high
intensity resistance exercise training can
increase muscle mass.62 It has been shown
that even in residential care settings, a
resistance exercise program increased
muscle strength, indicating that treat-
ment strategies can be effective in this
most frail group.54
Multifactorial preventative strategies
to reduce falls and fractures are often
indicated. The use of hip protectors and
adequate treatment of osteoporosis are
also warranted in people at high risk. 
As with pharmacological treatments,
there are compliance issues with the 
long-term use of hip protectors. If a hip
fracture occurs, the most important
prognostic factors associated with reha-
bilitation success of older patients are
cognitive function, nutritional status, pre-
fracture functional level and depression.
Of these, depression and nutritional sta-
tus are amenable to interventions, and
early intervention may improve rehabili-
tation outcome.63 Progressive resistance
training may be particularly beneficial 
in older people in increasing strength
even after fracture.64 Specific pharma-
cotherapy to prevent fractures must be
considered in all frail older people who
have osteoporosis. 
One of the key challenges in caring 
for older frail people is keeping them
interested in food when there is a general
reduction in appetite, a reduced drive to
eat and a high incidence of depression.
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Innovative strategies to improve the 
eating environment and the taste and
variety of foods provided can result in 
key improve ments in risk factors for 
frac tures, particularly maintaining body
weight. Such strategies have been found
to be effective in residential care.65,66
Similarly, opportunities to be opti-
mally physically active in the community,
the home and even in residential care 
settings should be enhanced. This
requires alterations in the built environ-
ment, removal of policies restricting 
use of stairs or outdoor ambulation in
institutions, and provision of access to
suitable exercise facilities and trainers, 
for example. The multidimensional syn-
drome of osteoporotic fracture in frail
older adults needs a similarly integrated
approach to prevention and management
if the incidence and morbidity of this
prevalent condition is to be reduced.
Conclusion
Frail older people are likely to have osteo-
porosis and to be at increased risk of 
falls and fractures. There are a range 
of lifestyle and pharmacological strate-
gies available to reduce risk of falls and 
fractures. These include specific types of
physical activity (progressive resistance
training and balance training), manage-
ment of polypharmacy, smoking cessa-
tion, moderation of alcohol intake and 
a nutritionally adequate diet. The diet
assists in maintaining body weight and
may also include nutritional supplements
to ensure sufficiency of vitamin D and
calcium. There are also several pharma-
cological options to reduce bone loss. MT
A list of references is available on request
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